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Description  of  Photographs 
Gilboa  Dam 

Plate 

1.  Overall  view  of  masonry  and  earth  dam  sections  and  spillway  channel  at  toe 
from  right  abutment. 

2.  View  of  downstream  slope  of  earth  embankment  section  from  left  abutment. 

APPENDIX  C 

3.  View  of  masonry  section  from  transition  wall. 

Note:  Deterioration  of  downstream  steps  and  baffles. 

4.  View  from  stilling  basin  area  showing  overflow  from  spillway  channel  to 
stilling  basin. 

5.  View  of  immediate  downstream  area  showing  stilling  basin  dam  at  bottom 
of  photo. 

6.  Close  up  of  baffles  and  steps  from  right  abutment.  Baffles  at  left 
were  removed. 

7 & 8.  Close  up  of  downstream  step  deterioration  from  spillway  channel. 

9.  Hillside  slide  downstream  of  stilling  basin. 
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Phase  I Report 

Name  of  Dam:  Gilboa  Dam  - Schoharie  Reservoir 
State  Located:  Hew  York 
County  Located:  Schoharie 
Stream:  Schoharie  Creek 

Date  of  Inspection:  May  3,  1978 

ASSESSMENT 

The  visual  inspection  and  evaluation  of  the  Gilboa  Dam  did  not  reveal  any 
problems  which  would  require  emergency  action. 

The  yellow  report  cover  implying  further  action,  was  assigned  as  stability 
analysis  under  maximum  water  level  is  required.  However,  a recent  study 
which  was  not  available  for  our  review  may  have  included  these  analyses.  In 
the  event  that  stability  analyses  have  been  completed  and  -the  results  of 
these  most  recent  more  detailed  studies  did  not  reveal  any  structural 
deficiencies  no  further  action  will  be  required. 

It  was  our  hope  that  the  Power  Authority  of  the  State  of  New  York  would  make 
this  report  available  for  our  review  prior  to  preparation  of  the  final  report 
for  this  dam.  However,  this  was  not  the  case.  As  we  were  not  able  to  inspect 
the  dam  when  no  water  was  flowing  we  feel  that  review  of  this  report  is  essential 
for  coimnplete  analysis  of  the  safety  of  the  dam. 

Results  of  hydrologic  analysis  conducted  for  this  report  indicated  that  the 
spillway  is  adequate  to  pass  the  PMF. 


Approved  bv, 


R.  Jef f rcyjyimball,  P.E. 


L.  Robert  Kimball  & Associates 
itration  No.  PA  26275E 


Approved  by 


CLARK  H.  BENN 
Colonel,  Corps  of  Engineers 
District/>Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROCRAM 
GILBOA  DAM  - SCHOHARIE  RESERVOIR 
NY  ID  No.  NY  178 


SECTION  I PROJECT  INFORMATION 


1.1  General 


a.  Authority;  Authority  is  provided  by  the  National  Dam  Inspection 
Program,  Public  Law  92-367 
Contract  No.  DACW51-78-C-0025 


b.  Purpose  of  Project:  Evaluation  of  non-Federal  dams  to  identify  dams 
which  are  a threat  to  life  and  property. 


1.2  Description  of  Project: 


a.  Description  of  Dam  and  Appurtenances:  Cyclopean  masonry  overflow 
gravity  dam  with  zoned  earth  embankment  at  left  abutment. 


The  structure  has  a stepped  downstream  face.  Overflow  cascades 
down  the  face  into  a concrete  paved  channel.  This  channel  flows 
nearly  parallel  to  the  dam  crest  over  two  steps  to  a stilling 
basin.  The  stilling  basin  is  a pool  formed  by  an  old  low 
concrete  dam. 


b.  Location:  The  dam  is  located  near  Gilboa  and  Prattsville,  Schoharie 


County,  New  York. 


c.  Size  Classification:  The  dam  is  a large  size  structure  with  a 
height  of  183  feet  from  the  rock  foundation  and  166  feet  from 
the  stilling  basin  pool.  The  dam  impounds  60,000  ac-ft  at  normal 
pool  elevation  (1130  feet). 


d.  Hazard  Classification:  The  dam  is  classified  as  high  hazard 
potential. 


e.  Ownership : The  dam  is  owned  by  New  York  City. 

f.  Purpose  of  Dam:  The  impounded  waters  are  a part  of  the  New  York  City 
water  supply  system. 

g.  Design  and  Construction  History:  The  Gilboa  Dam  was  designed  by 
the  owner  and  constructed  by  Hugh  Nawn  during  the  period  of  1917 
to  1926.  The  dam  was  placed  in  service  in  1926. 

Construction  drawings  are  available  at  the  offices  of  the  Design 
Division  of  the  New  York  City  Water  Supply  in  New  York  City. 
Construction  specifications  are  also  available. 

The  chronology  of  the  structure  is  listed  brieflyon  the  following  page. 
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1.  Construction  1917  to  1926 

2.  Placed  in  service  1926 

3.  Spillway  exit  channel  paved  with  concrete  in  1950 

4.  October  15,  1955,  the  maximum  recorded  overflow  of 
6.26  feet  (elev.  1136.26)  over  the  spillway 

5.  Test  borings,  soil  sampling,  masonry  sampling, 
monitor  insta. :ation,  completed  by  UHL,  Hall 

and  Rich  for  the  Power  Authority  of  New  York  State  in  1977. 

h.  Normal  Operational  Procedures:  The  reservoir  is  operated  as  a 
water  supply  reservoir  with  water  supply  extracted  as  required. 

1-3  Pertinent  Data 

a.  Drainage  Areas:  The  Gilboa  Dam  impounds  the  waters  of  Schoharie 
Creek  6 miles  downstream  of  Prattsville.  The  drainage  area  is 
314  square  miles. 

b.  Discharge  at  Dam  Site: 

Maximum  known  flood  at  dam  site:  54,150  cfs  discharge  on 
October  15,  1955. 

The  total  reservoir  inflow  during  this  storm  was  69,062  cfs. 

Normal  daily  outflow  is  approximately  400  MGD  through  the 
Shandaken  Tunnel.  The  tunnel  invert  is  at  elevation  1050'. 

The  maximum  outflow  through  the  tunnel  is  600  MGD  (928  cfs). 

The  maximum  design  discharge  over  the  overflow  section  (D=13.25* 
water  level  1143.25')  is  168,000  cfs.  The  maximum  flow  at 
el.  1150  is  307,000  cfs. 

c.  Elevation:  (feet  above  MSL) 

Top  of  Dam:  1150.0 

Maximum  pool  design  surcharge:  1143.25 

Full  flood  control  pool:  Top  of  Dam  1150.0'  assuming  stability, 
1143.25  from  calculations. 

Normal  pool:  Spillway  crest  1130.0 

Water  supply  tunnel  (Shandaken  Tunnel)  crest: 

2 gates  at  1050  feet,  6 gates  at  1070 
Tunnel  invert  1050 

Streambed  at  center  line  of  dam;  Approximately  980 

Maximum  tailwater  elevation: 

Design  - 1024 
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d.  Reservoir : 

Normal  pool  length  (at  el.  1130):  22,000  feet 

Length  of  maximum  pool  (at  el.  1150):  31,000  feet 

e.  Storage:  (acre  feet) 

Normal  pool  (at  el.  1130):  67,510 

Maximum  storm  storage  (at  el.  1143.25):  84,000 

Maximum  storage  (at  el.  1150.00):  95,575 

f.  Reservoir  Surface:  (acres) 

Normal  pond  (at  el.  1130):  L.142 
Storm  storage  (at  el.  1143.25):  1,480 

Maximum  storage  (at  el.  1150.00):  1,557 

g.  Dam: 

Type:  Cyclopean  masonry  with  full  overflow  section  and 
zoned  earth  embankment  at  left  abutment. 

Length:  Overflow  gravity  section:  1324  feet 
Earth  embankment:  949  feet 

Height:  Overflow  gravity  section:  183  feet 

Earth  embankment:  Approximately  135  feet 

Top  Width:  Overflow  section:  15  feet 
Earth  Embankment:  30  feet 

Side  Slopes:  Overflow  section:  Stepped  downstream 
Earth  embankment:  2.5:1 

Cutoff:  Concrete  core  wall  cutoff. 

Grout  Curtain:  Single  line  with  holes  spaced  5-15'  apart. 

h.  Diversion  and  Regulating  Tunnel: 

Two  30"  pipes  located  in  reservoir  at  elevation  998  feet. 
Discharge  controlled  by  gates  within  dam.  Not  opened  in 
recent  past  as  there  is  some  speculation  that  they  may  not 
be  able  to  close  gates.  Access  to  the  gates  is  through  the 
concrete  tower  at  the  transition  from  the  masonry  structure 
to  the  earth  structure. 

Normal  outflow  is  through  the  Shandaken  Tunnel. 
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i.  Spillway: 

Type:  Broad  crested  weir,  total  length  of  masonry  gravity  section 

Length  of  Weir:  1324  feet 
Crest  Elevation:  1130  feet 
Gates:  None 

Downstream  Channel:  The  stepped  overflow  section  flows  to  a 
side  channel  at  the  base  of  the  structure  and  into  a stilling 
basin. 

j.  Regulating  Outlets:  Shandaken  Tunnel. 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design : A summary  of  design  calculations,  specifications  and 
construction  drawings  are  available  at  the  Design  Office  of 
New  York  City  Water  Supply  in  New  York  City. 

The  calculations  include  evaluation  of  dam  stability  and 
hydraulic  calculations  for  the  spillway. 

2.2  Construction:  As  built  drawings  noting  construction  progress 
are  available. 

2.3  Operation:  A record  of  reservoir  water  level  has  been  maintained 
since  initial  operation. 

2.4  Evaluation: 

a.  Considerable  data  is  available  for  the  age  of  the  structure. 

b.  The  data  accurately  documents  the  construction. 
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SECTION  3:  VISUAL  INSPECTION 


3 . 1 Findings : 

a.  General : The  structure  appeared  to  be  in  reasonably  good 
condition  for  a 52  year  old  dam. 

b . Dam: 

Masonry  Structure:  The  downstream  steps  are  in  need  of 
minor  repair  to  prevent  further  deterioration. 

Earth  Structure:  No  signs  of  instability,  erosion,  or 
seepage  were  noted.  The  structure  appears  to  be  stable. 

c.  Appurtenant  Structures:  The  concrete  channel  at  the  base  of 
the  dam  is  in  need  of  maintenance.  Several  of  the  large  blocks 
have  deteriorated  to  a point  where  reinforcing  mesh  is  exposed. 

Joints  between  blocks  are  being  enlarged  by  continuous  low  flow. 

d.  Reservoir  Area:  No  signs  of  reservoir  rim  instability  were 
noted  or  reported.  Some  hillside  slides  were  noted  downstream 
of  the  left  abutment. 

e.  Downstream  Channel:  A slide  was  noted  on  the  left  hillside 
just  downstream  of  the  stilling  basin.  It  did  not  appear  to 
constitute  a major  problem  relative  to  the  safety  of  the  dam. 

3.2  Evaluation: 

The  visual  inspection  was  limited  by  flow  over  the  spillway  which  would 
conceal  any  seepage  through  the  masonry  structure.  The  owners  personnel 
reported  that  no  seepage  is  evident  during  dry  peroids.  Some  maintenance 
is  required  for  the  downstream  steps  and  the  overflow  channel  at  the  toe. 

No  signs  of  instability  were  noted  on  the  earth  embankment  portion  of  the 
dam. 
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Section  4:  Operational  Procedures 


4.1  Procedures:  Cilboa  Dam  is  maintained  and  regulated  by  the  staff  of  the 
Catskill  Division  of  the  New  York  Water  Supply  Department. 

4.2  Maintenance  of  Dam:  The  structure  appears  to  be  well  maintained  and  records 
indicate  that  major  maintenance  was  performed  as  needed. 

4.3  Maintenance  of  Operating  Facilities:  Maintenance  of  the  emergency  draw- 
down facilities  has  been  lacking  since  the  condition  and  operability  is 
unknown . 

4.4  Warning  Systems:  No  formal  warning  system  is  in  use. 

4.5  Evaluation:  Adequate  major  maintenance  is  performed  on  the  dam  when  needed. 
Maintenance  of  the  emergency  drawdown  facilities  is  lacking.  A written 
warning  system  and  evacuation  program  should  be  developed. 


Section  5:  Hydraulic/Hydrologic 


Hydrologic  Evaluation  of  Features 


a.  Design  Data:  Calculations  performed  in  1917  by  New  York  State 
Conservation  Commission  titled  "Main  Dam  Spillway  Capacity"  (see 
appendix  E)  estimated  the  PMF  inflow  = 80,000  cfs.  Allowing  for 
discharge  and  storage  without  flood  routing  a maximum  water 
depth  of  8.2  feet  was  calculated. 


b.  Experience  Data:  Reservoir  water  level  records  are  kept  by  the 

owner.  Inflow  records  are  kept  by  the  USGS  gaging  station  located 
on  Schoharie  Creek  at  Prattsville. 


The  maximum  discharge  recorded  at  the  dam  site  was  on  October  15, 
1955,  6.26’  of  water  over  the  spillway  crest  was  measured.  This 
corresponds  to  a discharge  of  54,150  cfs (max.  inflow  measured  that 
day  69,000  cfs). 

The  "Upper  Hudson  and  Mohawk  River  Basin  Hydrologic  Flood  Routing 
"Models"study  prepared  by  the  New  York  District  Corps  of  Engineers 
modeled  both  1948  and  1972  rainfall  events  for  this  reservoir. 
Hydrologic  parameters  developed  in  this  study  were  used  to  develop 
the  PMF  for  this  study. 

c.  Visual  Observations:  At  the  time  of  the  inspection  approximately 
0.1  feet  of  water  was  discharging  over  the  spillway  crest  (water 
elevation  1130.1').  The  masonry  portion  of  the  dam  is  an  overflow 
section.  As  water  was  flowing  over  the  dam  a close  inspection  of 
the  structure  was  not  possible. 

Deterioration  of  the  baffles  on  the  top  step,  the  spillway  channel 
at  the  toe  of  the  dam  and  several  areas  on  the  downstream  steps  were 
noted.  These  items  should  not  adversely  affect  spillway  capacity. 

A hillside  slide  was  noted  downstream  of  the  stilling  basin  but 
it  should  not  affect  the  dam  or  outflow  capacity. 


Overtopping  Potential:  To  determine  the  overtopping  potential  for 
Gilboa  Dam,  a flood  routing  was  conducted. 

This  potential  was  investigated  through  the  development  of  the 
probable  maximum  flood  (PMF)  for  the  watershed  and  the  subsequent 
routing  of  the  PMF  through  the  reservoir  system.  The  PMF  is  that 
hypothetical  flow  induced  by  the  most  critical  combination  of 
precipitation,  minimum  infiltration  losses,  and  concentration  of 
run-off  at  a specific  location,  that  is  considered  reasonably 
possible  for  a particular  drainage  area. 
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The  drainage  area  contributing  to  the  Gilboa  Dam  (Schoharie  Reservoir) 
is  approximately  314  square  miles.  Snyder  coefficients  were 
developed  through  watershed  modeling  done  by  the  Corps  to  define  the 
basic  hydrologic  working  tools,  the  unit  hvdrograph.  Using  hydro- 
meteorological Report  No.  33,  the  PMP  index  rainfall  was  determined 
to  be  20.0  inches  for  a 24  hour  duration,  200  square  mile  basin. 

The  percentages  of  the  index  rainfall  applied  to  other  durations  were 
interpolated  from  the  plot  of  drainage  area  versus  percent  of  24 
hour  storms, 200  square  miles.  The  computed  PMF  peak  flow  was  150,900 
CFS.  After  routing  the  PMF  through  the  impounded  storage,  the  peak 
flow  was  reduced  to  149,500  CFS.  A plot  of  the  PMF  inflow  and 
outflow  hydrographs  is  included  in  the  Appendix.  Assumptions  made 
concerning  the  discharge-storage  capacity  of  the  dam  were: 

1.  The  reservoir  pool  was  assumed  to  be  at  elevation  1130.0' 

(spillway  crest). 

2.  It  was  assumed  that  Shandaken  Tunnel  inlets  were  closed  in 
developing  a discharge  rating.  This  condition  is  possible 
and  leads  to  a slightly  conservative  analysis. 

3.  A weir  coefficient  of  2.64  was  assumed  accurate  from  available 
spillway  capacity  data.  A total  spillway  length  of  1300'  was 
used . 

4.  Elevation  - Storage  data  was  calculated  using  U.S.G.S.  topographic 
maps. 

The  ability  of  the  Gilboa  Dam  to  discharge  the  standard  project 
flood  (SPF)  was  also  evaluated.  The  SPF  peak  flow  of  77,050  CFS  was 
routed  through  the  impounded  storage  and  reduced  to  76,460  CFS. 

The  SPF  outflow  is  indicative  of  a pool  elevation  of  1,137.9  feet 
above  MSL,  7.9  feet  above  the  spillway  crest.  The  PMF  outflow  of 
149,510  CFS  is  equivalent  to  12.4  feet  above  the  spillway  crest. 

Summary  of  Flood  Routing 
Gilboa  Dam 

Elevation  Top  of  Dam  = 1,150.0' 

Elevation  Crest  of  Spillway  = 1,130.0' 

PMF  Routing 

PMF  Peak  = 150,930  CFS 

PMF  After  Routing  through  Reservoir  = 149,510  CFS 

Elevation  of  Routed  PMF  corresponding  to  149,510  cfs  = 1,142.4  feet  above  M.S.L. 
Freeboard  Remaining  = 7.6  feet 
Spillway  Surcharge  = 12.4  feet 
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SPF  Routing 


SPF  Peak  = 77,050  CFS 

SPF  After  Routing  through  Reservoir  = 76,460  CFS 

Elevation  of  routed  SPF  corresponding  to  76,460  cfs  = 1,137.9  feet  above  M.S.L. 
Freeboard  Remaining  = 12.1  feet 
Spillway  Surcharge  = 7.9  feet 
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Section  6:  Structural  Stability 
6.1  Evaluation  of  Structural  Stability: 

a.  Visual  Observations:  No  distress,  settlement,  or  movement  was  noted 
during  the  field  inspection. 

b.  Design  and  Construction  Data:  Calculations  performed  in  1917  indicate 
that  the  resultant  of  forces  acting  on  the  dam  fall  within  the  middle 
third  with  a water  level  of  1,140.0.  Calculations  show  that  instability 
of  the  top  block  is  present  whenever  the  improbable  condition  of  a 
water  level  of  1,140.0  and  an  ice  pressure  of  27 , 000/f/foot  coincides. 

No  calculations  were  made  using  the  PMF  water  level  (1,142.4).  No 
stability  computations  were  available  on  the  earth  embankment  portion. 

c.  Operating  Records:  Withstood  record  storm  - October  15,  1955;  elevation 
1,136.5' 

d.  Post  Construction  Changes:  No  post-construction  changes  have  been  made 
to  alter  the  stability  of  the  dam. 

e.  Seismic  Stability:  The  structure  is  located  in  seismic  zone  1. 

Seismic  activity  should  not  be  a factor  unless  static  conditions  are 
unfavorable. 
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Section  7:  Assessment/Remedial  Measures 

7 . 1 Dam  Assessment: 

a.  Safety : This  dam  does  not  appear  to  present  an  immediate  danger 

to  life  and  property.  Some  preventative  maintenance  of  the  spillway 
blocks  needs  to  be  performed  before  the  condition  becomes  worse.  The  dam 
does  not  appear  to  have  any  serious  operational  deficiencies. 

b.  Adaquaey  of  Information:  The  information  available  for  complete  analysis 
of  the  dam  is  inadequate.  The  validity  of  the  information  appears  to  be 

. good . 

t 

| 

c.  Urgency:  The  condition  of  Gilboa  Dam  is  considered  to  be  a non- 
emergency situation  not  requiring  immediate  action  to  protect  down- 
stream development. 

d.  Necessity  for  Future  Analyses:  From  the  information  obtained  from 
the  drilling  and  testing  program  conducted  in  1977  the  stability 
of  the  overflow  and  earth  embankment  sections  should  be  evaluated 
using  the  PMF  water  level.  It  appears  that  these  analyses  may  have 
been  conducted  however,  they  were  not  available  for  our  review  nor 
the  drilling  and  testing  information. 

7 . 2 Remedial  Measures: 

a.  The  spillway  steps  should  be  repaired  to  prevent  continued 

deterioration.  Some  of  the  facing  blocks  have  deteriorated  and 
fallen  off  (see  appendix  C,  Photographs). 
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The  bedrock  located  in  this  region  is  Devonian  sandstone  of  the 
Ithica  series.  This  stone  is  exceptionally  sour.d  and  durable  which  is 
evident  by  its  resistance  to  erosion  by  the  action  of  Schoharie  Creek. 

This  series  of  rocks  lie  practically  horizontal.  The  mineral  content 

r 

is  relatively  simple.  The  dominant  constituent  is  quartz  which  makes 
them  an  unusually  good  foundation  material  both  by  sample  strength  and 
relatively  insolubility.  In  general  terms,  these  rocks  would  be  classified 
as  a strong  durable  quartz  arenite. 

During  the  glacial  period  of  the  late  Cenozoic  Era,  the  area  around 
the  Gilboa  Dam  was  part  of  the  lake.  Glacial  blockage  to  the  north 
forced  the  water  from  the  retreating  glacier  to  discharge  to  the  south 
in  the  area  of  Grand  Gorge.  The  existence  of  this  lake  lasted  for 
several  years  which  allowed  accumulations  0f  laminated  clays  to  develop 
in  the  present  day  Schoharie  Creek  flood  plains.  These  deposits  are 
very  dense  and  impervious  to  water  movement. 
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Description  of  Photograp'-.s 
Gilboa  Dam 

Plate 

1.  Overall  view  of  masonry  and  earth  dam  sections  at.i  spillway  channel  at  toe 
from  right  abutment. 

2.  View  of  downstream  slope  of  earth  embankment  section  from  left  abutment. 

APPENDIX  C 

3.  View  of  masonry  section  from  transition  wall. 

Note:  Deterioration  of  downstream  steps  and  baffles. 

4.  View  from  stilling  basin  area  showing  overflow  fr cm  spillway  channel  to 
stilling  basin. 

5.  View  of  immediate  downstream  area  showing  stiLlicg  basin  dam  at  bottom 
of  photo. 

6.  Close  up  of  baffles  and  steps  from  right  abutment.  Baffles  at  left 
were  removed. 

7 & 3.  Close  up  of  downstream  step  deterioration  frcm  spillway  channel. 

9.  Hillside  slide  downstream  of  stilling  basin. 
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Nuv.  <;u,  iau  t-urt  ArrnuvAL  ur  mt 
CONSERVATION  COMMISSION  FOR  THE  ’.Y.  ) 
CONSTRUCTION  OF  THE  GILBOA  DAM. 


i 


i 


Gilboa  Pam. 

llovcnbor  16,  1917. 

Board  of  Vat o r R up p ly , 

Municipal  .Building, 

Manhattan. 

Gentlemen: 

0 

Che  Glib  or  clan,  on  Schohario  crook,  in  the  t o'.vn  of 
Gilboa,  Schoharie  county,  Hew  York,  in  connection  with  tho 
Sh  and  ok  on  tunnol  will  cloy o lop  the  Schoharie  watershed  for  tho 
supply  of  tho  City  of  II ew  York. 

Tho  Gilboa  don  will  form  a rosorvoir  about  6 miles 
Ions  end  Y/ith  a maximum  width  of  about  1-1/4  miles.  Its  flow 
lino  will  bo  at  elevation  1150  and  its  available  capaoity  above 
elevation  1050,  which  i3  tho  elevation  at  the  intake  to  the 
Shandaken  tunnol,  will  be  17  billion  gallons.  Tho  area  of 
tho  v/atorshod  'above  tho  dam  is  514  square  miles. 

The  Gilboa  dam  in  composed  of  2 parts;  First,  a 

stepped  masonry  overfall  sootion,  1300  foot  in  length,  and, 

seoond,  an  earth on  dike  1,000  feet  long.  Below  tho  dam  o 

spillway  channel,  for  collocting  and  loading  tho  overflow 

wat or  back  to  tho  bottom  of  the  valloy,  Y7ill  bo  provided. 

Tho  top  of  the  dem  and  dike  \7ill  bo  20  foot  above  tho  crest 

of  tho  spillway.  Tho'oxaot  form  of  tho  spillv/oy  channel  osn- 

1 

not  be  dotorminod  until  tho  oxoavation  has  boon  conplotod  and 
the  rock  contours  havo  beon  dovclopod,  and  its  shape,  as  ro- 
gnrdo  its  capacity  for  carrying  Y/ntor,  will  not  bo  finally  do- 
torminod until  aftor  a model  has  boon  constructed  r.nd  tho  be- 
havior of  flow  ovor  it  carefully  ntudiod  and  dotorminod. 
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All  exposed  fncon  of  tho  masonry  dan  and  of  all  voile  and 


other  ct  ruotxiras  above  elevation  1050,  bo  low  which  the  roserrolr 


will  addon  - if  ever  - bo  drawn,  are  to  bo  i’acod  with  atono. 


thus  furnishing  the  groat  oat  possible  dogroo  of  pomsnonoo  with 


a minimum  of  upfcncp  ex pen no. 


Careful  studio  a of  the  flow  of  all  streams  in  the*  vicinity 


woro  made  for  tho  purpose  of  dotoi'mining  the  probable  maximum 


flood  which  night  pass  down  the  Cchohario  valley  at  trie  site  of 


the  dan.  She  next  greatest  flood  in  tills  region  of  which  any 


history  could  bo  found  van  one  Which  pasood  clown  Ksopxut  croelc 


on  December  1.1,  1070,  and  from  water-narks  there  pointed  cut  it 


was  evident  that  tho  depth  over  iJiahopr  rails  was  12  foot,  from 


this  depth  tho  probeblo  dir, charge  was  computed  as  at  the  rate  of 

-A-  / > f 3 J J>  £.-  ' v 

180  cubic  foot  per  nocond  per  square  mils.  This  rate,  when  applied 


to  tho  314  square  miles  of  the  Schoharie  drainage  area,  would  give 


a probable  maximum  discharge  of  5o,f)00  cubic  foot  per  second,  al- 


though, iii  view  of  tho  floods  which  have  in  roe  on  t year  a occurred 


in  Kent. nR,  Indiana,  Ohio  and  north  Carolina,  and  when  cone Adoration 


Is  given  to  tho  evidence  of  tho  local  topography  with  relation  to 


the  sculpturing  effects  of  flood  flows,  it  seems  that,  on  rnro 


occasion,  there  may  ooonr  a flood  from  two  to  tliroo  timoa  ao  groat 


as  that  represented  by  tho  50,000  cubic  foot  por  second  above 


stated,  (Very  approximate  data  indicate  that  on  Oetobor  9,  1905, 


tho  discharge  of  tho  Cohohario  at  Pratt cvilla  was  at  tho  rats  of 

■tr  £!>.?*.•  i.-  j- 

250  oubic  foot  per  aocond  por  sejuaro  milo . ) »fho  spillway  v/ao 


thoroforo  denignod  x/ith  an  sraplo  margin  of  safety  ovor  and  abovo 
a flood  flow  of  180,009  cubic  foot  por  second,  which  quantity  would 
represent  n probeblo  depth  on  tho  spillway  erect  of  10-1/8. . feet . 


J 


4 


r 


that  dua  to  subsequent  reorganisation,  is  fro n CD  to  90  per  cent. 
Eho  othnr  prinoipal  e onrstituorito  are  scrioitio  nica  arid  chlorite 
which  together  constitute  about  10  per  cant,  of  the  zaaua,  One 
other  feature  is  worth?  of  notice.  nhstovor  fine  clayey  catsriul 
nay  have  boon  present  boiv/eon  tho  original  grains  when  the  mate- 
rial was  laid  do*m  has,  in  tho  course  of  time,  been  thoroughly 
reorganised  into  tho  definite  min oral  aggro gut go,  aoricito  and 
chlorito.  those  cinorala  have,  taoroovor,  inter  grown  with  the 
margins  of  the  original  grains  and  fragments  in  such  a nay  on  to 
raaho  a clocoly  interlocked  and  conewhat  crystalline,  fimly  bound 
matrix,  thus  adding  greatly  to  the  r.tror.gth  of  tho  rock  enu  to 
its  durability.  In  gonoral  toms  tho  rook  would  bo  classified 
both  as  u Gtrong  durubla  s and- at on o ur.d  an  a very  quart so so  bluo- 
stone  of  the  bout  quality. 


4 


f 


5?ho  ancient  course  of  tho  proglaoicl  Sc'iohni’io  was  nt  cono 
filet  ran:  0 v/oat  from  the  prosont  position  of  tho  stream  and  tho 
gorge  which  it  then  cut  was  Eis.toris.lly  do  op  or  than,  tho  ono  which 
hat;  einco  boon  formed.  She  boring;;  on  tho  western  end  of  tho 
dan-. si  to  have  shown  that  this  ancient  g orgo  in  solidly  filled 
with  a good  impervious  mixture  of  glacial  materials  which  is 
entirely  overlain  by  a heavy  blanket  of  as  good  ?m&  ir.pervlous 
a olay  as  it  is  probably  possible  to  find*  Chis  cloy  blonkot 
is  composed  of  rock  flour  or  cub-glacial  till,  and  contains 
iron  2 to  3 par  cent*  of  line,  thus  indicating  that  it  was  un- 
doubtedly pushed  and  consolidated  into  its  present  condition 
by  tho  ico  shoot  which  passed  ovor  tho  lino a tone  exposures  to 
tho  north-east. 

9’ho  earth  in  tho  vicinity  which  is  available  for  use  in 
tho  construction  of  tho  dike  is.  that  iron  tho  city  blanket  above 
mentioned.  It  is  a tough  insoluble  rock  flour,  homogeneous  in 
struct  lire*  practically  impervious,  and,  bo  fnr  as  has  boen  ob- 
served, boars  no  water.  Its  resistance  to  oxposuro  of  air  and 
water  is  well  indicated  by  tho  rer.arkablo  non  nor  in  which  it 
hec  stood  and  rosistod  tho  action  of  tho  elements  for  tho  many 
years  which  havo  elapsed  sinoo  it  was  deposited  in  its  present 
position. 

ffho  cross  section  of  the  masonry  overfall  dan  is  shown  on 
on  accompanying  drawing,  acocssionod  26033,  on  which  aro  also 
indicated  tho  assumptions  as  to  tho  nagnitudo  of  tho  forces 
acting  upon  it  and  tending  to  its  destruction.  It  will  bo  notod 
that  the  resultant  of  tho  forces  falls  within  tho  "middle  third", 
ex o opt  near  tho  top  who ro  tho  impossible  combination  of  a ton  foot' 
flood  and  a simultaneous  ico  proenuro  places  it  slightly  outside 
thin  limit.  It  is  to  bo  notod  also  that  tho  cross  section  of 
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tho  masonry  overfall  is  of  ample  dimension  and  compares  favor- 


ally  with  every  large  overfall  section  which  has  been  undertaken. 

It  is  larger  than  any  and  approximates  quite  closely  to  the  crocs 
ccotion  of  the  high  overfall  dam  at  Yadkin  Narrows , in  North 
Carolina. 

Under  seepage  v/ill  bo  guarded  against  by  the  construction  of 
a cut-off  wall,  as  indicated  on  the  contract  drawings,  and  tho 
rook  beneath  tho  cut-off  will  be  drilled  and  grouted  with  Port- 
land cement,  as  may  prove  to  be  necessary  when  the  excavations 
are  made,  Eha  undermining  of  tho  toe  of  tho  dam  by  tho  over- 
flowing water  will  bo  prevented  by  heavy  bluestono  paving  in 

the  spillway  channel  and  by  constructing  tho  channel  wall  of 

' 

ample  height  and  dimension. 

Sloughing  of  the  earth  embankments  will  be  prevented  by 
making  their  slopes  sufficiently  flat  to  insure  stability.  5?ho 
slopes  will  nowhere  be  less  then  2 on  1,  flattening  toward  tho 
bottom  to  about  2-3/4  on  1 with  10-foot  berms  on  tho  inner  side 
every  40  Vertical  feet.  She  water  side  will  bo  protected  with 
elope  paving  for  the  entire  height  of  the  dike.  On  the  down- 
stream sido  the  embankments  will  have  a slope  not  flatter  than 
2 on  1 and  bo  protected  with  a heavy  coating  of  loose  stone  rip- 
rap. Tho  ovort opping  of  the  earth  embankment  has  been  guarded 
.against  by  providing  a froeboard  of  20  foot  abovo  the  orest  of 
the  spillway. 

Inspect ion  of  tho  work  during  its  construction  will  bo 
under  the  supervision  of  tho  Snginoer  of  your  Board,  and  in  the 
fiold  under  tho  immediate  supervision  of  tho  Dopartmont  and 
Division  Nnginoors  in  ohargo.  iAn  ample  foroo  of  inspectors 

Z__~  _ _ . J 
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Beard  of  Y/ator  r.upply. 


11/16/17. 


r.'o.lC451 
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will  too  maintained  artel  all  materials  entering  Brio  tho  oonst  ruction 
will  too  inspected  at  tho  place  of  manufacture.  All  necessary  testa 
of  materials  and  invest! Rations  having  to  do  with  tho  various  fea- 
tures connected  with  «n  undertaking  of  this  nature  will  too  nado  at 
tho  laboratory  of  tho  Board. 

fho  design  of  tho  Giltooa  darn  was  made  under  my  direction  toy 
tho  designing  division  of  Headquarters  Department.  Hessrs.  John  Ii. 
Freeman  and  Y/illiam  H.  Burr,  Consulting  Dugina ers  of  tho  Board, 
have  too  on  In  close  touch  with  tho  work  tnd  have  approved  all  of 
its  features,  as  indicated  toy  thoir  signatures  on  tho  contract 
drawings.  Dr.  Clmrle a P.  Borkey,  Consulting  Geologist,  lias  ad- 
vised as  to  all  of  tho  various  geological  features  involved. 

• 

ffho  location  of  tho  dam  is  shown  on  tho  contract  drawings. 

A in  rep  of  tho  proposed  reservoir,  showing  tho  flow  linos,  tho 
Buildings,  etc.,  is  to  too  found  on  tho  real  estate  sections, 
which  show  in  detail  the  various  parcels  of  land  to  too  acquired. 
Complete  working  drawings  showing  dimensions  of  all  parts  of  tho 
structure,  tho  "borings  and  othor  essential  features  of  tho  work, 
ere  contained  on  the  contract  drawings. 

ffiho  nonrost  oxi sting  post-office  to  tho  site  of  the  work  is 
at  Giltooa,  Cchohario  County,  How  York. 


Rosp9ot fully  submitted. 


Attachod;  Blueprint, 
Aco.  &60B3. 


=■/  " •"  • 


}3SI 'OltAlTBUI- 1 REGARDING  DAY  ~ 465  HOKAV/i: 
05  SCHOHARIE  CREEK  1TFAR  GIL50A,  II.  Y. 

CITY  OP  HEW  YORK  - BOARD  07  WATER  SUPPLY 
Applicant, 


SERIAL  HO.  296. 


The  pacers  relating  to  the  construction  of  this  dam  seem 
to  be  as  follows: 

(1)  Nov,  20,  1S17,  letter  transmitting  application 
and  papers. 

(2)  Completed  application,  dated  ITov,  20,  1S17, 
signed  by  George  Featherstcr.e,  Secretary. 

(3)  Pcrcfolio  containing  fifteen  blue  prints 
(Acc.  8379  to  8393  inclusive). 

(4)  Printed  contract  specifications  and  contract 
drawings  complete,  submitted  in  duplicate 
(contract  203) . 

(5)  Portfolio  of  printed  real  estate  taking  maps, 
submitted  in  duplicate. 

(6)  Report  by  applicant’s  engineer,  dated  ITov,  16, 

1917,  accompanied  by  a stress  diagram  of  the 
proposed  overfall  section  - drawing  Acc.  8400. 

(7)  ITov.  27,  1917,  supplemental  report  by  applicant's 
engineer,  accompanied  by  drawings  Acc.  8406  and 
8407, 

The  site  of  the  proposed  dam,  as  described  in  the  application 
and  indicated  by  the  plans,  is  on  the  Schoharie  creek,  in  the  town 
of  Gilboa,  Schoharie  county,  IT.  Y.  , at  the  hamlet  known  as  Gilbca. 
Belov/  3uch  point  the  stream  bed  flows  in  a northerly  direction  and 
several  hamlets  or  small  villages  appear  on  the  U.S. G.S.  sheets 
adjacent  to  its  banks.  Some  houses  are  also  indicated  as  being 
within  the  high  water  liirdts  of  the  stream,  or  on  the  fiat  lands 
in  the  vioinity  of  same. 

The  drainage  area  above  the  proposed  site,  a3  indicated  by 
the  report  by  the  applicant’s  engineer,  is  314  square  miles.  The 
watershed  is  mountainous  throughout  the  greater  portion  of  ito  ex- 
tent and  such  report  also  states  that  the  conditions  are  favorable 
to  a very  rapid  concentration  of  flood  waters. 
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HAXIKU?£  PP.0'3 AP.lt:  FLOOR 

The  maximum  probable  flood,  as  indicated  by  reccrdo  from 
streams  in  the  vicinity,  and  by  approximate  determinat ions  of 
actual  floods  of  Schoharie  creek,  ranged  between  15,000  cubic 
feet  per  second  and  78,500  cubic  feet  p.er  second,  Tne  first 
named  vitlue  is  stated  in  the  specifications  as  being  expected 
each  year.  The  last  named  value  was  determined  from  the  report 
of  the  aoplicant’  o engineer  as  to  approximate  data  concerning 
the  discharge  of  Schoharie  creek  at  Prattsville  on  October  9, 

1903. 

■ The  applicant’s  engineer  expresses  the  opinion  that  the 
maximum  flood  to  be  expected  is  two  or  three  times  the  largest 
values  above  stated,  or  possibly  168,000  cubic  feet  per  second. 

He  does  not,  however,  take  into  consideration  the  equalizing  effect 
of  the  reservoir,  which  would  be  about  six  dies  long  and  about 
l-l/4  miles  wide. 

SPILLIITG  CAPACITY  0?  THE  PROPOSED  STRUCTURE. 

The  plans  indicate  that  a freeboard  of  20  feet  is  to  be 
provided  between  the  elevation  of  the  spillway  crssu  and  the  top 
of  the  adjacent  earth  embankments.  By  using  the  value  of  £.64 
for  the  coefficient  **Ctl  in  Francis’  formula  (as  recommended'  in 
U. S. G.S.  Water  Supply  Paper  200),  it  would  appear  that  the  pro- 
posed spillway,  about  1300  feet  in  length,  would  discharge  approxi- 
mately 168,000  cubic  feet  per  second  when  overtopped  to  a depth 
of  13-l/4  feet.  When  overtopped  to  a depth  of  8.2  feet,  the  dis- 
charging capacity  would  be  about  80,000  cubic  feet  per  second,  which 
is  equivalent  to  255  cubic  feet  per  second  per  square  mile  of  drain- 
age area.  A depth  of  10  feet  on  the  cress  would  cause  a discharge 
of  about  108,500  cubic  feet  per  second. 

The  waste  channel  below  the  proposed  dam  is  to  be  designed 
in  accordance  with  experiments  made  with  an  actual  model,  and  the 
plans  submitted  arc,  therefore,  stated  by  the  engineer  as  being 
provisional  in  thi3  particular. 

EARTH  IIBATIKI-EHTS, 

The  elevation  of  the  top  of  the  earth  embankments  is 
shown  as  being  20  feet  above  that  of  the  spillway  cre3t,  A 
core  wall  is  to  be  provided  and  constructed  from  the  rock  founda- 
tion to  an  elevation  about  3 feet  above  the  spillway  crest.  The 
upstream  and  downstream  slopes  are  to  be  reasonably  flat  and  berms 
are  to  bo  constructed,  as  explained  in  the  report  by  the  applicant’s 
eng ineer. 
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STABILITY  0?  OVERFALL  SECTION. 

The  forces  acting  upon  a portion  of  the  overfall  section 
were  investigated  in  accordance  Y/ith  the  usual  assumptions  and 
also  the  following: 

(1)  That  ice  pressure  rcay  be  properly  neglected. 

(2)  That  the  intensity  of  upward  static  pressure  on 
the  base  of  the  dam  may  be  properly  assumed  as 
that  due  to  full  head  at  the  heel  and  zero  at  the 
toe,  such  pressure  being  exerted  upon  50^  of  the 
area  of  the  base  and  each  horizontal  joint. 

(3)  That  the  maxina.ua  depth  of  water  on  the  crest  v/ill 
not  exceed  8,2  feet. 

(4)  That  the  weights  per  cubic  foot  of  masonry  and 
water  may  be  properly  taken  as  145  pounds  per 
cubic  foot  and  62-l/2  pounds  per  cubic  foot 
respectively. 

As  thus  determined,  the  point  of  application  of  the  resultant 
intersected  the  base  of  all  sections  investigated  Y;eil  within  the 

middle  third  of  3ame,  and  the  corresponding  coefficients  of  friction 
to  prevent  sliding  were  very  low. 

The  stability  of  the  overfall  section  was  also  investigated, 
assuming  a thrust  due  to  ice  pressure  of  24,000  pounds  per  foot, 
acting  at  the  crest  and  with  the  water  surface  at  the  same  elevation. 
The  point  of  application  of  the  resultant  still  intersected  the  base 
at  a point  well  within  the  middle  third  in  all  portions  of  the  dam, 
except  near  the  top.  If  it  may  be  assumed  that  the  structure  will 
be  built  monolithic  between  a point  below  the  top  of  the  highest 
step  of  the  apron  and  the  elevation  of  the  crest,  and  that  the  ice 
thrust  would  act  at  a point  five  feet  belov.-  such  crest  (as  indicated 
in  the  report  of  the  applicant’s  engineer),  the  point  cf  application 
of  the  resultant  of  all  forces  acting  upon  the  top  of  the  dam  would 
seem  to  fall  within  the  middle  third,  allowing  for  an  ice  thrust  of 
10,000  pounds  per  foot.  If  the  ice  thrust  is  applied  at  the  crest, 
the  resultant  would  still  fall  within  the  middle  third,  allowing  for 
an  ice  pressure  of  5000  pounds  per  foot, 

RETAINING  WALLS . 

The  ITov.  27,  1917  supplemental  report  by  the  applicant’s 
engineer  explained  the  design  of  the  critical  retaining  Y.all  sections 
and  wao  accompanied  by  a stress  diagram  of  same,  which  appears  to  be 
satisfactory. 

STREAM  CONTROL, 


The  epecitif cations  state  that  a flood  at  Gilboa  of  about 
15,000  cubic  feet  per  second  may  be  expected  each  year.  Thu  plans 
indicate  that  the  Schoharie  creek  is  to  be  controlled  by  means  of 
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two  concrete  dams,  through  which  two  9-foot  steel  pipe  penstocks 
are  to  be  inserted  for  passing  the  v/a ter  during  the  preliminary 
stages  of  construction.  The  upper  da m will  have  a height  cf  about 
20  feet  above  the  stream  bed , and,  from  the  data  at  hand,  it  v.'ould 
seem  that  a flood  of  15,000  cubic  feet  per  second  might  overtop> 
same  to  a depth  of  about  6 feet,  Whether  the  masonry  dam  v;culd 
be  stable  under  such  conditions  cannot  be  ascertained  with  certainty 
from  the  small  scale  drawing  of  same  which  appears  on  the  plans. 

i 

A small  stream  known  as  the  Steen  Kill,  which  flowa  into 
the  Schoharie  creek  at  the  proposed  dam  sate,  is  to  be  diverted 
into  the  reservoir  immediately  above  the  site  proposed  for  the 
upper  coffer  dam.  To  accomplish  this  an  earth  embankment  is  to 
be  built,  which  wi  11  raise  the  water  surface  cf  the  creek  tc  an 
elevation  of  about  1067.  It  will  then  flow  down  the  hillside 
in  a paved  channel.  The  Ncv.  27,  19]  7 supplemental  report  ex- 
plained that  the  temporary  embankment  and  diverting  channel  will 
be  properly  dimensioned  and  paved  as  neceosit}’’  requires,  A sketch 
(blue  print  Acc.  8406i  showing  details  of  such  *.vcrk,  was  also  sub- 
mitted. 


COITCLUSI  0 1 T g. 

The  plans  and  specifications  have  oeen  carefully  prepared 
by  the  applicant’s  engineers  and  the  accompanying  reports  seem  to 
furnish  practically  all  the  information  required  by  our  printed 
instructions  to  applicants.  The  statements  appearing  therein  have 
been  checked  with  the  following  exceptions: 

(1)  That  a flood  of  168,000  cubic  feet  per  second 
would  probably  overtop  the  dam.  to  a depth  of 
about  13-1/4  feet  rather  txiar.  lQ-l/2  feet. 

(2)  The  assumptions  stated  on  blue  print  Acc.  e400 

in  connection  with  the  exaplanation  of  the  design 
of  the  overfall  section  do  net  indicate  the  per- 
centage ox  the  area  of  the  foundation  or  higher 
horizontal  joints,  which  are  considered  to  be 
exposed  to  uplift.  They  are  also  misleading  in 
that  the  condition  described  is  not  the  critical 
. . one  (if  the  effect  of  the  ten  feet  of  water  above 
the  crest  were  neglected  and  only  the  corrected 
otatic  pressure  and  ice  thrust  were  considered, 
the  moment  arm  of  the  resultant  of  the  forces 
acting  on  that  portion  of  the  overfall  section 
above  the  highest  step  of  the  apron,  would  be 
about  16  per  cent  shorter  that  If  fore.) 

(3)  Referring  again  to  the  uppe,  block  of  the  overfall 
section,  if  an  ice  thrust  cf  27,000  pounds  per  foot 
were  applied,  aa  provided  by  the  assumptions  stated 
on  blue  print  Acc.  8400,  the  point  of  application  of 
the  resultant  would  not  intersect  the  base  as  there 
indicated,  unless  upward  static  pressure  on  such 
base  were  neglected. 
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From  the  investigations  made  it  does  net  teem  probable 
that  any  failure  of  the  overfall  section  would  occur,  unless 
the  block  of  masonry  at  the  crest  should  be  moved  forward  a very 
short  distance  by  a great  intensity  of  ice  thrust.  This,  however, 
should  not  cause  a menace  to  life  and  property,  as  the  base  on  which 
such  block  rasu&  is  about  18-1/2  feet  wider  than  the  block  itself, 
and,  as  heretofore  stated,  such  block  is  stable  againat  overturning 
or  sliding  from  all  conceivable  forces,  except  an  intensity  of  ice 
thrust  exceeding  5000  pounds  per  foot  applied  at  the  elevation  of 
the  crest,  or  10,000  pounds  per  square  foot  applied  at  the  elevation 
of  5 feet  below  the  crest,  as  assumed  by  the  applicant’s  engineer. 


J\YH/C. 


To  Mr.  Frank  K.  Macy , 

Assistant  Civil  Engineer, 

December  5,  1917, 

(4)  (Reference  - Computations  Acc.  M471S  et  seq.) 
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■ J APPLICATION,  for  construction  or  reconstruction  of  a dam 
i 

"j  j I t ? i j 

.^s  ; -.7"TV"i  i ;■  i f ' ! .TIgS1.XCxX.mXX7.,  ..XU..X*. 

t,  ^ . — J — ' — — *—  — ! — — — — | (Aiijfe«i  of  Applicant) 

l • i I 

Application  is  herebj-made  to'tik}  Conservation  Commission  of  the  State  of  New  York,  in  compliance  with 
! ■' 

the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation  Law,  for  approval  of  the  detailed 
specifications  and  plans,  marked .G.cr..tru.a.t...2.0S,....3c«!  rd...0.f..T- 1 r*  ' he  0,-> 

herewith  submitted  for  the  } of  the  dam  located  as  stated  below.  All  provisions  of  law  will  be 

complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  cr  not. 


LOCATION  AND  GENERAL  DATA 


Site  of  dam  is  on 7.2. he }is. .T. .i. .Ct.  Cs.C.C 


(Name  of  stream) 


a branch  o f . .. . Id o j iu.v.\k . . . R.;.v. £tr. 


(Name  of  stream) 


, within  the 


limits  of  the  town  of — Qik-kP.??.?. _ _ County  of. Schoharie, 

— ^av.ai.o.T.T...in...fl.o.taiL...cri...*.ao...jB5.<!.Qr,parcr.ir4:...irfev;.iiiK.gR 

(Give  approximate  distance  from  wetl-kamn  bridge,  dam.  village  or  mouth  of  stream  s.  tin:  r.-.:k  con  he  bcitcd  on  map  if  VtiV*) 


Purpose  Of  dam J).aY.c.lQ.pKi/iEt....oi:....th.o..G.Gli.Qhar.ia...\7xi.L.er£}'.ai...fo.r...t>Lo....v;ii.t<!r.. 

.S»?.p.lZ...(5.^...t..b.o...0.i.ty....o.f...lIo.V/.  Y.arh.. 

Reasons  for  making  changes  in  existing  structure 


ja.catjRrJ}.ar....g.a^...l9.l7., 

(Dote) 


f Signature  of  \ 
\ aj)j)licaut  / 


City  of  II e'./fo hk , 


3 c upp  s.,y ..... 



TV  Secretary, 
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INSTRUCTIONS  TO  APPLICANTS 


c 


Fill  out  the  application  in  duplicate  and  send  both  copies  to  the  Conservation  Commission,  Albany,  N.  Y. 
Each  application  must  be  accompanied  by  plans  of  proposed  structure  in  duplicate  consisting  of — 

(1)  Locat  ion  map  (U.  S.  Geological  Survey  sheet  or  other  map  with  location  of  proposed  structure  indi- 

cated thereon). 

(2)  Map  of  proposed  reservoir  showing  flow  line,  buildings,  etc. 

(3)  Complete  working  drawings  or  such  drawings  of  plan,  sections  and  elevations  as  will  make  clear  the 

dimensions  of  all  parts  of  the  structure,  its  connection  to  existing  structures,  if  any,  nature  of 
natural  foundations,  etc.,  and  stress  diagrams  or  other  analysis  showing  the  adequacy  of  the 
strength  of  the  structure. 

(4)  Each  map  and  plan  shall  have  a title  showing  names  of  owner  and  engineer,  name  of  county  and 

town  in  which  dam  is  to  be  located,  and  nearest  postoffice. 

Each  application  must  be  accompanied  by  a report  by  a competent  engineer,  substantially  as  follows: 

Adequacy  oj  Spillway: 

Give  estimate  of  maximum  flood  and  describe  method  of  estimating. 

Give  resulting  height  on  spillway  crest. 


Natural  Foundation: 

General  statement  of  geology  of  vicinity  as  affecting  the  foundation  of  the  dam. 

Description  and  results  of  subsurface  surveys. 

Describe  fully  materials  in  natural  foundation. 

(A)  Rock  — ....  .... 

(a)  Mineralogy 

(b)  Stratification  

(c)  Seams  and  other  physical  characteristics 

(d)  Thickness  of  strata 

(B)  Earth  — 

(a)  Physical  composition 

(b)  Physical  characteristics  (Perviousness,  hardness,  homogeneity,  water  bearing,  effect 

to  air  and  water,  etc.) 


Stability: 

Describe  type  of  dam  and  how  destructive  forces  are  met. 

Give  methods  of  computation  and  results  as  to  — 

(a)  Overturning 

(b)  Sliding 

(c)  Under-seepage 

(d)  Undermining  (sufficiency  of  apron  and  wash  wall) 

(e)  Sloughing  of  earth  embankments 

(f)  Overtopping  of  earth  embankments 

(Above  should  be  given  for  each  part  of  dam  having  different  section.) 


of  exposure 


Inspection: 

State  how  inspection  of  work  is  to  be  provided  for  during  construction. 


Send  sample  of  sand  and  of  each  lot  of  cement  to  State  Testing  Laboratories,  Albany  N.  Y.,  using  shipping 
tags  which  will  be  furnished  you.  1 * V fV*  ‘‘aVCM 
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Dcpuly  Chief  £nq  ■ F»l«?-  Co-.r  CCo-  3.-'-  SO  A:.~ 


, - V / r v 


BOARD  OF  WATER  SUPPLY 


CITY  OF  NEWYORK 


> M MISSION  F RS 
JOHN  F.  CALVIN 
- ‘ARLES  N.  CHADWICK 
J.  O’ REILLY 


MUNICIPAL  BUILDING 


AOUFfEOS  ALL  COMMUNICATIONS 
TO  BOARD  O V WATCH  SUPPLY 


BEN  J.  F.  EIN  BIGLER*  sccftCrAHr 


Hon.  George  D.  Pratt, 
Conservation  Commission or, 
Albany , H.  Y. 


NEW  YORK  July  10>  19 18. 

r r iVFD 

;t  i I < >r<ip 


c *• 


f-  V*  • .»  ' > V 

- " . *r 


r-  $r 

Dear  Sir; 

Acknowledgment  is  made  of  your  . communi  eat  ion 
of  June  25,  inquiring  when  work  will  bo  commenced  on 
the  Gilboa  dam  on  Schoharie  creek. 

Due  to  the  extraordinary  conditions  brought 
about  by  the  war,  this  Board  has  not  deemed  it  advisable 
to  advortise  the  contract  for  this  work,  which  was 
approved  by  you  December  24,  1917.  It  is  practically 
certain  that  this  contract  will  not  be  advertised 
before  this  fall,  in  which  case  the  foundations  could 
not  be  ready  for  inspection  before  the  middle  of  1919. 
Y/hen  the  foundations  have  been  uncovered  and  prepared, 
you  will  be  duly  advised. 

Yours  very  truly, 

BOARD  0?  YTAT3R  SUPPLY-, 


<C-  ’ & 

cY  /’  ‘ * ' ,/ 

. Secretary  ' 
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vj  «r\ 


Alia+hds*  n'aco  ;*••% o 

0»*ur<  cCmV'S4-0s**j 


S Houghon. 


Marshall  Mclean. 

di®1-"*  a:to^>sv  c*»»****l 


IN  REPLYING  PLEASE  REFER 
TO  FILE  NUMBER 


Conservation  Commission 


OWVSTOH  OF  fiSH  A NO  C-*M£ 

Ur.vf'.u*N  LS.*.:i  . .« 

O'V  S'ON  cr  LAN05  ANC  '?T*;nT> 
C.R.Pfc'rl^-  WrO’iS-N*- 
Oi VI S'ON  OF  WATER; 

* H P*r!l',’l  7 •!»  4 < \ l>w  *.c«* 
OlVtSlON  OF  SARATOGA  Sf*R  NG5 
J G JON£S  su.-*«  »'rs5is' 
SAWATCOi  S'’-'*:  >»o  S ••  v 


Albany  Tec.  8,  191r?. 


Mr.  A.  K.  Perkins,  Piv.  Engr., 

Conservation  Commission. 


Dear  Sir: - 


I "beg  to  hand  you  herewith  the  application,  plans 
and  accompanying  papers  inths  matter  ci  dam  / 4 6 5 Yohawk  on 
Schoharie  Creek  near  Gil’ooa,  IT.  Y.  , together  with  memorandum 
by  J.  W.  Henry,  Junior  Engineer. 


Mr . Henry  has  given  th 
examination,  and  as  to  his  cono?.u sion 
in  regard  to  flood  discharge  and  prob: 
crest  which  ha  concludes  to  be  13-1/4 
according  to  the  report  cf  the  Chief  ; 
it  seems  probable  that  with  the  estim 
of  water  on  the  crest  would  never  exc 
amount  of  pondage  above  the  spillway 
it  seems  apparent  from  an  analysis  of 
spillway  section  that  upward  water  pr 
on  the  horizontal  .-joint  at  the  foumUi 
a reasonable  assumption,  as  the  secti 
lithic  construction,  provided  that  th 
continuously . 


es 

A i 
.•  1 

Zj  C. 


2 plana  a thorough 
would  say,  first, 
le  depth  on  the  spillway 
t.  instead  of  10-1/2  ft. 
:cir.ser  of  the  Applicant, 
d flood  discharge  the  riepth 
d 10-1/2  ft.  due  to  the 
Second  and  third, 
he  stability  of  the 
sure  was  only  considered 
on.  This  is  probably 
of  the  dam  is  of  mono- 
work  shall  be  carried  on 


at 

n r» 

cr  a 


In  regard  to  the  point  of  intersection  of  the  re- 
sultant forces  acting  upon  the  upper  block  or  step  of  the  spillway 
section  falling  without  the  middle  third,  assuming  the  forces 
acting  thereon  to  be  static  pressure  plus  27000  lbs.  per  ft.  of 
ice  pressure  applied  at  a point  5 ft.  from  the  cro3t,*  it  appears 
probable  that  the  vertical  stability  cf  this  section  was  sacri- 
ficed in  order  to  secure  a proper  distribution  of  the  jet  of 
water  and  break  the  velocity  of  the  same  as  much  as  possible. 

The  shearing  stress  induced  by  an  ice  pressure  of  27000  lbs.  would 
be  about  10  lbs.  per  square  inch  distributed  over  the  width  cf 
this  upper  block. 

It  is  respectfully  recommended  that  the  apolication 

be  approved. 


Yours  very  truly. 


KTal/F  ASSISTANT  ENGINEER. 

rtf!  tnniiitiiinroHims  to  H>r  fon.irrt  yth'r.n  fs..„inoxinn 
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AlEmanc.~=! 

a»»*u'  * cc.'*'*  f*  -••<** 
A • HOua^T^M. 

if  :««  -*■** 

Marshall  WCLfAs. 

i.7 T O ■* ■•  » • 


IN  REPLYING  plcase  refer 
TO  FILE  NUMBER 


‘n 

t-  , r 

Conservation  Commission 
Albany 


wi * i-»u-*r»  w nan  ano  game 

LLCYfCLLYN  LEOvE  .•«*’ 
oivision  or  lands  ano  roRtsrs 
C. R.  Ptm  5.  ;.u  »* 4 •«*tsrt vr 
division  of  waters 

A.  H PLflKlfla.  ci-^vCt  t<»«#  «u* 
OlViGiON  OF  SARA  . » G A SPRINGS 
<-l  G JON£  » v>h.< 

S*H*T'OA  S»*^<N'vS  * T 


Dec.  10,  1917, 


't'K 


Hon.  Geo.  D.  Pratt,  Commissioner, 

Conservation  Com/ni  ssion. 

PRESENT: 

Dear  Sir:  - 

Herewith  I hand  you  plans  for  dam  across 
Schoharie  Creek  to  be  erected  by  the  City  of  New  York 
for  impounding  water  in  the  Schoharie  Reservoir  near 
Prattsville,  N.  Y. 

The  spillway  section  of  the  dar.  is  cyclopean 
masonry  founded  upon  solid  rock.  At  the  western  end  an 
earthen  dike  is  to  be  erected, with  concrete  core  wall, 
also  founded  upon  rock  throughout  a portion  of  its  length 
and  upon  the  natural  earth  through  the  rest  of  its  length. 

These  plans  have  been  very  carefully  examined 
technically  in  this  office,  and  have  been  found  to  provide 
for  ample  stability  in  all  parts  of  the  proposed  structure. 
I respectfully  recommend  their  approval. 

Yours  very  truly, 


AHP/r 


DIVISION  ENGINEER. 


r>/f 4//r-.vv  tt  ft  vtttnimnnrfitittitx  fo  th*  f nh'nn  C 
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THE  CITY  OF  NEW 
ENVIRONMENTAL  PROTECTION 
DEPARTMENT  OF  WATER 


Y OR  K 

A D;  i T I\  ISTR  AT  ION 
RESOURCES* 


BUREAU  OF  WATER  SUPPLY 


REPORT  OF  CONSULTANTS 
ON 

PROPOSED  BORINGS  IN  G 11,30 A DAM 


BREAKABEEN  PUMPED  STORAGE  PROJECT 
PRATT  SEVILLE  ALTER  NAT  E 


Merlin  D.  Copen,  P.F,. 

Jack  W.  Hilf,  Ph . D . , P.E. 
Philip  C.  Rutledge,  Sc.D.,  P.E 


Pratt svillo,  New  York 


October 


3 


>.  3 973 


Introduction 


Conclusions  and  Recommends t ions 


Surficial  Inspection  of  Gilboa  Darn 


Drill  Holes  in  Masonry  Dam 
Drill  Holes  in  EartYi  Dam 


Appendix  A: 


Participants  in 


/' 

/ 


The  Prattsville  Alt  r i • . 1 1 «.  c if.  ; 
Project:  involves  itr.v.  «.••*  1 1 1 • • Schoha: 
Cat  ski  11  Water  Supply  Sysla  m o.‘  th< 


tka:.K  -Mi  i'M.rr.TJMc:  Etoj  a g e 
■ rvair,  a feature  of  th 


Ci! 


ot 


New  York.  This 


reservoir  of  22,000,000,000  gallons  total  capacity  is  impounded 
by  the  Gilboa  Dam  located  on  Schoharie  Creek.  5.8  miles  down- 
stream from  Prattsville,  Schoharie  County,  New  York.  The  dam 
is  composed  of  two  parts  - an  overfall  masonry  portion  about 
1,300  feet  long  with  crest  at  Elevation  1130  feet  and  having  a 
maximum  height  of  182  feel  iind  a width  of  158  feet  at  the  base, 
and  an  earth  section  at  Elevation  1150  feet,  with  core  wall, 
about  700  feet  long.  It  was  constructed  in  1922-192Q. 


In  order  to  determine  whether  this  50-year  old  darn  and 
reservoir  could  bo  used  for  pumped  storage  in  addition  to  their 
primary  water  supply  function,  the  condition  of  the  dam  must 
be  determined.  Suriiicial  exnminat ion  must  be  supplemented  by 
borings  within  the  masonry  and  earth  portions  of  the  structure 
to  ascertain  whether  deterioration  or  other  defects  exist  that 
have  not  resulted  in  any  surface  indication?-.  The  pu  pa.,  of 
this  report  is  to  present  '.he  f . tidings  of  three  independent 
conriulting  engineers  concerning  a program  of  drilling  in  the 
dam  proposed  by  Uhl,  Hall  & Rich  Division  of  Chus.  T.  Main  of 
New  ‘fork,  Inc. 


On  October  14,  1975,  the  undersigned  visited  the  offices 
of  Uhl,  Hall  & Rich  in  Prattsville,  N.Y.,  offices  of  the  Power 
Authority  of  the  State  of  New  York  in  Prattsville  and  at  the 
Blenheim-Gilboa  Pumped  Storage  facility,  and  the  Gilboa  Dam. 

In  addition  to  personnel  of  these  two  organizations,  the  Divisior 
Engineer  and  Section  Engineer  of  the  Department  of  Water  Re- 
sources of  the  City  of  New  York  were  present.  A list  of 
participants  in  the  discussions  is  given  in  Appendix  A.  The 
documents  reviewed  are  listed  in  Appendix  B. 
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1.  To  evaluate  the  feasibility  of  using  the  Echnh.o  : • • Reser- 
voir for  the  proposed  hr cvikabeen  Bu:;.:--  d Storage  iroject  , 
Prattsville  alternate,  the  internal  condition  of.  Gi  ILno 
Dam  must  be  ascertained. 

2.  Surficial  examination  < f the  darn  indicates  that  it  is  in 
remarkably  good  condition,  considering  its  50  years  of 
service  in  a rigorous  climate.  The  stone  surfacing  in 
particular  has  withstood  weathering  and  spillway  flows 
v/ith  little  or  no  damage.  Routine  maintenance  is  all  that 
is  apparently  needed  to  continue  the  darn  in  service. 

3.  The  drilling  program  in  the  dam  consisting  of  12  holes 
proposed  in  Items  1 and  2 Appendix  B is  minimal  and 
essential.  Several  additional  holes  and  some  changes  in 
location  and  details  are  suggested  if  time  permits.  These 
are  discussed  in  Sections  IV  and  V. 

4..  The  type  of  program  propose;-;  i:.  rea.-:».  stable  am:  proper  for 
the  intended  purpose.  The*  drilling  of  vertical  holes  in 
the  dam  in  no  way  will  impair  the  ability  of  the  structure 
^o  fulfill  its  primary  function.  M: r cover  the  informa- 
tion obtained  will  be  useful  to  tin.-  r.' mart  hi  rn  of  Water 
Resources  in  appraising  and  won  .it  or  ir  J the  coi:d.i _or>  of 
this  important  structure. 
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■ V : 


The  masonry  portion  of.  the  ium  consist s of  cyclopean  con- 
crete founded  on  rock  for  .1300  feet  of  the  east  end  ecu' ml  por- 
tion of  the  val  ley  joining  an  earth  dam  700  ft\  t lonj  e:i  the 
west  end  of  the  valley.  The  upstream,  downstream,  and  crest 
surfaces  of  the  concrete  darn  are  faced  with  random  Ashl.-*r  inur.onr 
consisting  of  quarried  bluestonc  or  quartzite  rock.  Virtually 
the  entire  masonry  portion  of  the  dam  is  an  overflow  section 
the  downstream  portion-of  which  consists  of  large  steps  from 
7 to  20  feet  in  trend  and  rise.  Vertical  contraction  joints 
are  spaced  about  75  feet  along  the  length,  of  the  concrete  darn. 


y 


Examination  of  the  crest  of  the  dam  and  upstream  and  down- 
stream slopes  reveals  that  there  is  very  little  evidence  of 
deterioration  of  the  stone  facing;  in  fact,  the  nlinemonl  and 
surface  of  the  masonry  is  remarkably  good  after  50  years  of 
operation.  Aside  from  a few  cracked  and  eroded  stones  the  only 
noticeable  damage  is  the  erosion  of  the  reinforced  concrete 
deflectors  downstream  from  the  crest  of  the  overflow  section. 
These  deflectors  do  not  appear  t o be  necessary  lor  sat  is  facto*  y 
operation  of  the  spillway,  hence  this  erosion  is  not  a signifi- 
cant: defect. 

Visual  examination  of  the  earth  dam  revealed  that  the  c:r.  si 
and  upstream  and  downstream  slope;,  arc  in  good  condit  ion.. 

Two  minor  depressions  in  the  upstream  slope  were  the  only  in- 
dicated deviations  from  uniform  conditions,  except  for  v.’hat 
appeared  to  be  an  old  repair  of  a slumped  portion  of  the  up- 
stream riprap  in  the  wraparound  portion  of  the  fill  opposite 
the  west  end  of  the  concrete  dam.  since  the  latter  dam  is 
believed  to  be  founded  on  rock  and  the  earth  dam  founded  on  an 
impervious  till,  it  is  likely  that  some  differential  settle- 
ment had  occurred  in  the  past  which  was  repaired  by  replacing 
riprap  and  using  concrete  to  rill  in  the  offset . There  is 
no  present  indication  of  seepage  through  the  dam  or  foundation 
(reservoir  elevation  was  1096.5  feet)  and  we  were  informed  that 
none  is  present  with  the  reservoir  full. 
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The:  gate  chamber  of  the  low  li  ve] 
overflow  section  of  the  concrete  dura 
way  was  inspected  using  t he  stair  way 
dam.  These*  outlets  are  used  only  for 
voir  for  inspection  and  repair,  since 
are  node.  Two  30-inch  diameter  pipes  e-ch  with  cj a 
operating  valves  and  by-pass  pipe*  and  valves  are  c 
hydraulic  operating  mechanisms.  The  concrete  in 
was  in  good  condition, free  of  noticeable  cracks, 
the  superstructure  on  the;  crest  of  the  dam  had  so 
tension  cracks  indicative  of  differential  settler*. 
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Fight  drilJ  ho.l.c:;  ere  prop o.  ed  in  th  - masonry  d.;m  as  i ri- 
el ica  tod  on  drc.'wing  numb  or  1 ;J  U 7 - 0 h - ii ! 4 , Rev.  0.tl*m  . Appendix 
B.  Four  of  tho.se  are  located  neat  the  center  of  the  crest 
of  the  dam,  two  on  step  #4,  one  on  step  p6  and  one  on  the 
spillway  apron.  The  purpose  of  these  borings  i.s  to  evaluate 
the  internal  condition  of  the  dam. 


As  an  initial  investigation  this  program  is  satisfactory. 
If  time  permits,  however,  three  additional  holes  along  the 
crest  of  the  dam  would  provide  information  for  a more  compre- 
hensive evaluation  of  the  dam’s  condition.  Also  by  drilling 
the  holes  along  the  crest  at  a distance  of  approximately  five 
feet  from  the  upstream  face,  a better  appraisal  can  be  made 
of  possible  deterioration  of  the  material  in  the  dam. 


To  check  for  crocking  in  the  interior  of  the  dam,  water 
loss  measurements  and/or  pressure  tests  should  be  conducted 
during  the  drilling  process.  The  core  extracted  from  the  holes 
should  also  be  carefully  examined  for  any  in  Heat  ion  of  separa- 
tion along  lift  lines  or  other  defects  th..  concrete. 


If  indications  of  cracking  or  seepage  are  detected,  piezometer 
shoved  be  installed  to  monitor  the  internal  pressures  in  the 
dam.  Additional  holes  may  be  required  to  dot  erru.i no  the  extent’ 
of  such  cracking. 


I 

k 


The  proposed  drilling  program  and  suggested  modifications 
are  minimal  for  a reasonable  evaluation  of  the  physical  con- 
dition of  the  matsonry  dam,  and  would  not  in  any  way  damage 
or  impair  the  use  and  safety  of  the  structure.  It  would, 
however,  give  the  owners  assurance  of  the  continued  availability 
and  safety  of  the  dam,  and  the  piezometers  installed  would 
provide  a means  for  monitoring  the  performance  of  the  structure 
in  the  future. 
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V. 


The  proposed  dr  ill  in;  program  (iter;  2 of  Append  i>  Is)  in- 
cludes 4 NX  core  holes  Gi)  d , 1U,  31,  in;;!  12  within  t he  ear  th 
fill.  These  ere  to  extend  !>  feet  into  the  surface  of  the  rock 
under  the  buried  channel  foundation  and  are  to  be  cased  thro ugh 
soil.  Core  samples  for  identification  and. testing  will  be 
obtained. 

No  problems  arising  from  this  program  are  contemplated  since 
.all  holes  are  vertical,  cased  within  the  embankment,  and  can 
be  drilled  even  while  the  spillway  is  operating.  To  obtain 
maximum  information  with  these  4 holes  it  is  suggested  that  GD12 
be  relocated  to  the  same  station  as  C.D10  and  be  drilled  vertically 
from  tne  upper  downstream  berm.  Likewise  GDI  should  be  relocated 
to  the  same  station  as  CD10  and  drilled  vertically  on  the  crest 
about  5 feet  from  the  upstream  edge.  If  these  holes  are  provided 
with  piezometers,  a phreatic  surface  of  seepage  can  bo  obtained 
and  monitored.  Also  the;  effectiveness  of  the  core  wall  as  as 
impervious  barrier  can  be  evaluated. 


Respectfully  submitted. 


Merlin  D.  Copen,  p".  E. 

S'  J^k.-W.  Hilf , Ph.  D„->  JP.E. 
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Philip  C.  Rutledge,  Sc.D.,  ^'.E. 
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COILSIL.TANTS 


Merlin  D.  Ccpon 


Jack  W.  HilC 


Philip  C.  Rutledge 


DEPARTMENT  OF  WATER  RESOURCES . 
CITY  OF  NF.VJ  YORK 


Gerald  Mestyanick,  Section  Engineer 
Lyle  Proper,  Division  Engineer 


POWER  AUTHORITY  OF  THE  STATE  OF  NEW  YORK 


Robert  Bur tch 


William  Hynes 


Arnold  lalgo 


UHL,  HALL  & RICH 


R.E.  Burnett 


C.P.  Benziger,  Geologist 
J.J.  Conway,  Project  Engineer 


Michael  Hamar,  Field  Geologist 
R.V.  Sausa,  Project  Manager-Field 


APPENDIX  H 


- 1. 1ST  OF  IXiCliMKNT;':  REVIEWED 


1.  Breakabeen  Pumped  Storage  Project.  Prattsvillc  Alternate, 
Scope  of  Engineering  Investigation.  Uhl,  Hall  A Rich 

of  Chas.  T.  Main  of  New  York,  Inc. 

2.  Drawing  1987-092-DII4,  Rev.  0 

Breakabeen  Pumped  Storage  Project,  Prattsvillc  Alternate  - 
Boring  Local  ion  - Plan  & Sections. 

3.  TRANSACTIONS  ASCE  - Paper  No.  1509  Engineering  Geology 
of  the  Cat  skill  Water  Supply  by  Charles  p.  Berkey  and 
James  F.  Sanborn,  presented  at  the  meeting  of  October 

4,  1922. 


L: 


Uroaknbae.n  I'umpod  Storage  Fro  . c: 
Frattsville  .\pe:n  'to 


Scope  of  ling  Sneering  Invest igutio:'. 


G'ilboa  Darn  and  the  Schoharie  Reservoir  were  completed  in  1224  as  a part 
of  the  upstate  reservoir  system  which  supplies  the  City  of  Mew  York  with 
drinking  water  through  the  Catskill  Aqueduct.  It  was  built  primarily  as  a 
stream  flow  regulator  for  diverting  Schoharie  Creek  to  the  Aqueduct  system. 


The  established  Schoharie  Reservoir  used  in  combination  with  a pumped 


storage  project  will  require  investigation  of  foundations  in  the  area  of 
the  proposed  structures  - the  existing  Gilboa  Dam,  preparation  of  cross- 
sections  of  the  stream,  upstream  of  the  reservoir  to  determine  backwater 
conditions,  and  verification  of  the  existing  reservoir  storage  capacity. 


For  performing  this  work  permission  from  V.’RD 

access  to  their  property. 


bo  obtained  to  allow 


Foundation  investigations  will  require  a drilling  program  which  will  con- 
sist of  two  phases.  The  first,  a subsurface  exploration  in  the  vicinity 
of  the  proposed  powerplant  and  ta;lrace,  will  entail  soil  sampling  and 
obtaining  cores  from  the  underlying  rock  to  depths  shown  approximately 
on  the  accompanying  drawings.  The  second  phase  will  require  a series  of 
borings  in  the  existing  concrete  of  the  masonry  dam  and  the  areas  at  the 
earth  dam,  in  the  areas  of  the  proposed  gate  controlled  discharge  spillway. 


Drilling  procedures  in  both  phases  will  require  that  drilling  fluids  be  re- 
cycled through  an  enclosed  system  of  tanks  which  will  collect  sludge  and 
tailings  from  the  drilling  operation.  The  drill  water  and  sludge  will  be 
hauled  away  from  the  reservoir  area  to  disposal.  Other  procedures  of  dril- 
ling and  sampling  will  be  conducted  in  a normal  manner  under  special  per- 
mit from  the  WitD.  Specifications  for  the  work  will  include  provision  i-v 
restoration  of  the  site  to,  as  nearly  as  possible,  its  existing  condition. 
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proposed  project. 

Sampling  of 

the  existing  construction  nutter  in  Is  in  the:  Gilboa  Dan.  will  be  done  to 
determine  its  present  physical  condition.  The  initial  program  cells  for 
approximately  seven  NX  typo  cores  in  the  masonry  darn.  The  holes  will  be 
located. in.  the  crest  and/or  in  the  downstream  spillway  area.  If  evidence 
of  extensive  deterioration  is  discovered,  additional  cores  may  be  drilled 
to  confirm  the  extent  and  severity.  The  NX  type  cores  would  be  taken 
throughout  the  total  height  of  the  dam  and  some  distance  into  the  bedrock 
on  which  the  dam  is  founded. 


For  the  testing  phase  of  this  program. 


one  or  more  six  inch  diameter  cores. 


approximately  fifteen  feet  in  length  will  be  taken  ir 
after  inspection  of  the  XX  cores.  Following  complt 
gram,  the  core  holes  will  be  filled  with  concrete  to 
they  were  drilled. 


] -v' a t i ( >:  s so ! e c ! e :! 

‘-io:i  of  th.e  drilling  pro- 
tho. surfaces  from  which 


Approximately  four  holes  will  bo  drilled  in  the  existing  earth  embankment 
dam  and  water  cut-off  wall  area  and  core  samples  will  bo  taker;.  Th.e 
accompanying  drawings  show  the  locations  of  these  holes. 

Tests  to  be  performed  on  the  concrete  samples  obtained  from  the  cores, 
will  include  determination  ol  unit  weight,  compressive  strength,  shear 
values,  and  Young's  modulus.  In  addition  petrographic  examination  of 
representative  sections  will  be  made  to  examine  pc’,  as i ty  and  cementation 
of  construction  materials.  Copies  of  the  laboratory  results  wiit  be 
furnished  to  the  YVRD  for  their  records. 
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Scv«!ial  local  ions  for  t ' t-'*  a: . »po:ed  co:.tr^!iv:i  y : in- 
vestigated. One  of  them  lvi-y  at  present  < ur::.  :M  c.  r , : this  ! 

v::<r.  abandoned  because  of  the  uncart  only  of  lord!  of  tnv  rook 
surface  in  this  area  and  extensive  change*:;  pre posed  in  the  fo  rth  dam, 
retaining  v/all,  and  slopes  of  the  1 -ft  hank.  The  host  location  for  the 
controlled  spillway  appears  to  he  somewhere  ir.  the  mid  die  cf  the  existing 
1324  foot  long  spillway.  This  location  would  give  moderate  drop  and 
low  water  velocities  and  coffnrdarr.inc;  the  construction  area  would  he  ' 
somewhat  less  difficult.  It  will  require  a new  S-N  spillway  tailra.ee 
channel  to  be  excavated  to  discharge  into  the  existing  natural  channel. 

More  stringent  design  conditions  are  presently  being  imposed  by  the 
Federal  Power  Commission  and  other  agencies  responsible  for  the  safety 
of  dam  str  ctures.  We  propose  to  investigate  several  conditions  of 
loading  for  both  tin:  structure  as  ir  exists  and  ..  no  v.u'th  ' 3 

controlled  spillway.  Basic  design  conditions  will  include:  uplift  varying 
from  full  headwater  to  tailvvator  over  1 0 0 % of  the  base,  • ice  loads, 
earthquake,  and  the  effects  of  the  maximum  prcbnhle  flood  to  the  extent 
that  Blenheim-Gilboa  can  discharge.  Cases  to  be  investigated  are  listed 
below: 


Case  I 


Case  II 


Case  III 


Normal  Operating  levels 
HWL  El.  1130.0' 

TWL  El.  933.0’ 

Uplift  Included 

Normal  Operating  Level  with  Ice 
IIWL  El.  1130.0' 

Ice  5k/l,F  El.  1130.0* 

TWL  LI.  903.0' 

Uplift  Included 

Horizontal  ilnrthquakc  Acceleration  0 . On c; 
under  Normal  Opera  tin::  bevels 
Water  Levels  same  as  Case  I 
Uplift  Included 
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of  which  was  suspected  to  be  from  the  hi!lsi:;o,  but  it  could  net  be  defin- 
itely established.  From  this  aspect  and  the  fact  that  the  can  is  5 ft  .ears 
old,  we  suggest  that  after  all  coring  has  be-: n done  and  samples  tested, 
that  two  independent  authorities  acceptable  to  the  WRD  be  engaged,  at 
PASNY's  expense,  to  evaluate  the  structure  and  sued:  « • uu’atLons  r—de 
by  Uhl,  Hall  & Rich  to  test  the  stability  and  safety  of  the  structure. 

We  propose  for  your  consideration  the  following  experts: 

Dr.  Philip  Rutledge  Dr.  Jack  \7.  Hilt  Tvh  . Merlin  P.  Cope 


Profile  sections  of  the  reservoir  bottom  to  determine  the  amount  cc  s illation 
that  has  occured  during  the  past  fifty  years  are  necessaiy  tc  verify  the 
available  reservoir  capacity  and  to  form  a basis  for  prediction  of  future 
siltation  problems.  A survey  utilizing  the  so  called  "Sparkcr-Roomer” 
techniques  has  been  done  for  this  phase  of  the  investigation.  A tr  ce  of 
the  reservoir  bottom  was  obtained  using  an  instrument  mounted  in  a small 
powered  boat  propelled  at  a constant  speed.  The  craft  used  was  si  mil:.!: 

In  size  to  those  presently  allowed  on  the  Schoharie  Rorerwir  fer  fishing 
purposes . 
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To  predict  water  1*  volt;  ups’;!'  \v\  that  might  re:  . It  iron  s i o : ■ is .c; 

of  the  exist  inti  then,  cu  oss— sections  o."  Schoc-c;--  free upst.oair  c>.  the 
reservoir  will  be  essential  tor  bed. '.veto i sales:  -ioe.s.  fnis  v/vX r.  will 
be  done  by  ground  survey  crews.  It  is  expect*,  d that  this  investigation 
will  extend  from  Devasego  Falls  to  Batavia  Kill. 
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DEPARTMENT  OF  WATER  RESOURCES 
Bureau  of  Water  Supply 

MEMORANDUM 

Abraham  Groopman,  P.E. 

Assistant  Commissioner  ond  Chief  Engineer 

George  Mekenian,  P.E, 

Deputy  Chief  Engineer  (Watersheds) 

December  18,  1975 

Improvements  to  Water  Supply  Facilities 
Schoharie  Reservoir  - Pruttsville  Pumped  Storage 
Power  Project 

******** 

The  staff  of  the  Power  Authority  of  the  State  of  New  York  (PASNY)  is 
continuing  their  studies  on  the  feasibility  of  developing  the  Pratts- 
ville  Pumped  Storage  Power  Project  which  proposes  to  use  the  Scho- 
harie Reservoir  for  a lower  pool.  As  you  know,  this  has  been  proposed 
in  a supplement  to  their  application  to  the  Federal  Power  Commission 
us  on  alternative  to  the  PASNY  proposed  Breakafcoen  Project. 

As  we  have  discussed,  if  PASNY  and  the  City  go  ahead  with  the  Pratts- 
ville  Project,  part  of  the  compensation  for  the  use  of  Schoharie 
Reservoir  in  this  project  should  be  the  renovated,  rehabilitated  and 
updcted  by  PASNY  of  the  facilities  of  the  Schoharie  Reservoir  and 
watershed . 

Therefore,  for  your  consideration,  there  is  listed  below  on  outline 
of  the  various  projects  conceived  by  the  watersheds  staff. 

A,  Gilboo  Dam,  Blowoff,  Spillway  ond  Waste  Channel 

Since  the  PASNY  staff  and  consultants  envision  significant 
changes  at  this  site,  let  if  suffice  to  require  that  there 
be  a 

1.  Complete  rehabilitation  of  masonry  spillway,  earthen 
dike  and  waste  channel  in  conjunction  with  proposed 
alterations . 

2.  Complete  rehabilitation  of  blow-off  system  and  chamber, 
to  include  new  valves,  electric  operators,  controls  and 
flow  meters, 

B . Rehabilitation  of  Shandaken  Tunnel  Intake  by 

1,  Replacement  of  valves  and  valve  operating  system. 

2.  Rehabilitation  of  the  venturi  - 
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flow  measuring  system. 
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.I,  Installation  of  a system  to  tup  the  reservoir  at 
selective  levels. 


<1 . Weolaconwnt  of  the  trash  rocks  and  trash  removal  cr-.no 
with  improved  design. 

5.  Removal  of  silt  from  intake  channel  and  installation  o' 
system  for  keeping  channel  clear  of  silt. 

6.  Installation  of  a boom  or  other  device  to  prevent  1 .rge 
logs  and  trees  from  entering  intake  channel. 


C . Improvement  of  Schoharie  Reservoir  by 

1.  Breaching  or  removing  the  log  crib  dam  built  during  the 
construction  of  the  reservoir  in  the  1920's. 

2.  Sluicing  or  dredging  the  silt  deposits  on  the  reservoir 
bottom,  above  the  elevation  of  the  intake  channel  floor, 
into  the  unavailable  water  pool. 

3.  Developing  access  roadways  to  various  points  around 
reservoir . 


D . Additional  Improvements  to  Shandaken  Tunnel  Intake  Structur e by 

1.  Rehabilitating  or  modernizing  plumbing,  heating  and 
electrical  systems. 

2.  Paving  access  road, 

3.  Rehabilitating  roof,  walls^,  etc. 


£ . Replacement  of  the  Prattsville  Section  office,  garage  staff  and 
shop  facility,  possibly  at  the  power  plant  complex. 


F . Development  and  maintenance  of  on  erosion  control  program  on  the 
watorshed 


G . Comploto  takeover  of  the  Schoharie  Reservoir  with  the  City  to 
retain  exclusive  water  supply  rights. 

The  objective  here  is  to  relieve  the  City  of  its  tax  obligation 
on  the  dam  and  the  water  supply  lands. 

As  you  can  see  these  items  are  in  approximate  order  of  acceptability 
to  the  Deportment  and  to  PASNY . Certainly  the  first  and  second  ore 
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moncs’cry,  the  t hir'd  is  considered  important  and  the  lav.  two,  i le 
bold,  should  be  given  some  thought. 

These-  improvemen ts  should  toko  precedence  over  any  payments  for  use 
of  the  reservoir. 


I* 

;> 


GM:  lo 

cc:  Groopmon  ^ 
Scheader  i*' 
Mekenion 
Proper  (2) 


George  Mekenian,  P.E. 
Ooputy  Chief  Engineer 
Watersheds 


-v.. 


I 

i. 

f* 


4 


/K<s  / /t 

J // 


//  fo /?/*/> 


//-*  /V' 

f ' 7 / ' /V  ,7  ^ y-7 


,6^  /v)/c.  / / > n o •-'  /o  u 

Sfa/js/,  ( y O S'/S  /s  ‘-A  '" 

r / / 


/<r.  /4i  , .t  < 

u y j, 

"/SS>  -7/<' , /y 


. 1 ‘ CfivL' _ i)<tw  /;  (#*£  -•  Lf.’tcSc/  <z  /A/  <7c?  -!  / 

; Co  t t c y jf/./  ^ik  hy/  /*' y C C7  // ' *yc~  A’ 

L ./& /'  ^ daM  /j <-c  </j  m y y<  ' /. 

Qptot  e Ssic//  Cc.,Az>-\  &;/  y>£.f:ysf<' y'C 


i / . 

/i  c.  a r oyss /ry*a /t  i /flee  - 

f-O  ^ / ''/  /j  .;-  ^ U'*t  J/  cff"S<<( 


ys  to 


i />■» 


j £&j£/l  Sy:  c f7yyi  / &tx /?<?+/:  Avi'tx  A yJ/l  yOt  s /y 
j . Cbytj/i^  c/  c/e~*/  '~_t_Ccr^  4,o*//  few  c?  /o 

i 

j...<?/K^y>/^ <f./?£.C  >4y;c  - /S’  A;:  jc /> 

.!;  ftes/fyosys  ,*?o.  yy>/~fS'fn  / oys  .■  r<:/  r,  / cc,l^y2- 
] / j; / n_c//  <Tci  /<<-/ 


U'O/St. 


\-AA(sqyso  flops'  Ar  stjpOt/ScAo  / /<f/'7c<  /r-  6 

XI)  fypl-/ /l  ^ //)  r J.  /~ /(  J-<‘ <//<?/?  , f l'/t,;  x" 

\(£)  //<??'//?  £<_  c / ■>,-,  - J«r  //j'A  r /’■  y - /fcji 

I 5'4-<7>j  /if  />■*■  fa'"#.  Zc /{r.  */''*  /'/*’  Zrs*  o 7 y .j 

h / o ■i"  t' r' 


*?i  *•* 


/V'J 


• I 

|.j: 


i : « 


^jo  f 0'/j//£A  MOn  / /us  1 "y  /[v  /)  Os'/ Jc.1  /'i  / | 


~ rtc>  c//r'c/  sn  (<-’/}(  r-S  -S^V-c/ 

..A/f.-.  /</'.//  A Av.  A . &//&&A  9*  - C^/~AA  £C<:  f/&*n  

/^/  °y  /JoHyO  &?'.  A/  A?e  //*£$/  >T  'Ac/ 

/(tfc/C'  0 [^7  /&£-  <fnc/  &y'-ZfA?-{ a ,1*,  A r 6-  ?'*-■’/- 

^k-dcCs  /io^i(x  / oA<x  /),  / / A/ . 


AS  r.iMt.'j 


II 

j ‘{.oration  of  Sp'way 
and  outlet 

; — | Elevations 

lLI 

E 

1 Size  of  Sp'w.iy 
.•.nd  Ou lie t 

i — [ Ceoiuetry  of 

. . j / Eon-overflow 

section 

*■* 

rr 

CEir-vtAJ.  i:o::nri-To:-!  ov  nox-ovi 

'.i’.Fr.OV  SiXVTOY  . • 

• 

i 

Li 

0 

Sett]  o.nent 

m c*  *icUi>  • 

• LLI 

i 

1 

|~J|  Deflections  ; 

III 

Joint?; 

• 

J~1  Surface  of 
| ‘ j Concrete 

I | Leaks ge 

w . • 

0 

Under;;*.-]  n ing 

| - | Settlement  of 
j | Embankment 

|~|’  Crest  of  Du.t. 

_E 

Down st re am 

Slope 

jTj  Upstream 
| 1 | Slope 

m Toe  of 
[ / j Slope 

1 

”5 

Q 

CEXEUAL  COED.  .OF  SP’UAY  AKD 

OUTLET  UOrtKS 

• 

Auxiliary 

Spillway  * 

* j 1 Service  or 
.•  [_/J  Concrete  Sp'vay 

rrj  Stilling 

111  Kasi» 

e 

Joints 

* y 

| 1 Surface  of 

1 1 1 Concrete- 

1 — I Spillway 
1/jToe 

q 

Mechanical 

Equipment 

. • • 

• 1 I Plunge 

[/]  Pool 

jjj  Drain 

j 


3 


Maintenance 


Evaluation 


Hazard  Class 
j ~^Tf  Inspector 


cor-MEirrs : 


^done.  c/<w\  10  C,/Cd/^«  f'  Q-r>/'ic!t 

• O I J "p  t>tc'c-r  C>~7  1 t>  /?  ooO  y?c'.\,-b  c P '-J'ln z. 

7 > * 


bn  5//  / ^ 


View  Taken  in  192.»  of  the  Down-Stream  Face  of  the  Gil  boa  Darn.  Northerly  End  of  Down-Stream  Winjr — Wall  Is 
At  Extreme  Bight.  The  Foreground  Is  the  Small  Curved  Dam  in  Course  of  Construction.  Behind  It  Paving  of 

Creek  Bed  Was  in  Pro-cress 

Development  of  the  Board  of  Water  Supply  bottom,  to  which  it  is  anchored  at  5-foot  inter- 

of  New  York  City,  a small  cyclopean  masonry  vats  by  1-in.  square  steel  rods  f>  ft.  in  length 

dam  has  been  constructed  at  a point  about  which  are  grouted  into  holes  drilled  to  a depth 

600  ft.  north  of  the  dam  line.  This  small  dam  of  2 it  into  the  rock.  Contraction-joints  were 

is  curved  in  plan,  with  a radius  of  210  ft.,  and  formed  at  20-ft.  intervals  and  are  similar  in 

is  anchored  into  the  abutments  of  the  old  Tri-  type  to  those  of  the  main  dam,  including 

Countly  Light  & Power  Co.  dam  across  the  the  copper  cut-off  strips. 

4 & jr  av.-'A 

t _____ 
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Name  of  Stiit** 
or  Province 
and  City 

Washington. 

Spokane  

Everett  

Seattle  

West  Virginia. 

WclUbur*  

Wheeling  — — — 

Clarksburg  „ 

Dtuefield 

Parkersburg  

Charleston  .. 

New  Martinsville  . 

Wisconsin. 

Madison  

Fon  du  Lac  

Milwaukee  

Kenosha  ... — - 

Cheyenne.  Wyo.  __ 


la » wist  ])•  -i»th  nf  Frost 
• ^ i'lTietrittiou  iu  City 
Strivts,  in  Foot.  During 
the  I. ii.st  !!•»  Yr;ii,i,  End- 
ing March.  I '.O'. 


4 Vi  ft.  cover. 

2*,^  ft.  cover. 

Mains  i i:. ; services  2 ft. 


4 l/j  ft.  cover. 

3 ft.  cover. 

4 ft.  cover. 

4 f*.  cover  for  mains  ; services  2V,  ft.  cover. 
3 to  6 ft.  cover. 

3 ft.  cover. 

3 ft.  cover. 


6 ft.  cover. 

Mains  o lo  7 ft.  cover;  services  SVj  to  6l/j  ft.  cover. 
6 It.  co'.er. 

SVj  ft.  cover. 

5 It.  cover. 


Water  Cushion  at  Gilboa  Dam 

In  order  to  form  a permanent  pool  and 
water  cushion  down-stream  from  the  highest 
portion  of  the  overfall  section  of  the  main 
dam  of  the  Gilboa  Dam  of  the  Schoharie 


Schoharie  creek.  The  length  of  the  dam  is 
170  ft.,  its  height  approximately  7 ft.  and  its 
section  trapezoidal,  with  a vertical  up-stream 
face,  a top  width  of  8 ft.  and  a bottom  width 
of  about  llJ/j  ft.  The  dam  is  constructed 
on  the  surface  of  the  rock  ledge  of  the  creek 
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City  of  New  York 

BOARD  OF  WATER  SUPPLY 


OA 

AND 


APPURTENANT  WORKS 


IN  THE 

Town  of  Gilboa.  Schoharie  County. 

New  York 

OCTOBER  25,1917 


Contract  drawings  for  Contract  203  consist  of 
this  sheet  and  l4others,all  listed  below 
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CHECK  LIST 


PRAP  FAILURES  None  visable 
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SUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATION 
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SUAL  EXAM i MAT  I ON  OF  . OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


CONCRETE/MASONRY  DAMS 
GILBOA 
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According  to  plans,  masonry  foundation 
FOUNDATION  is  cut  3' to  5'  into  rock.  Visual 

examination  indicates  no  foundation 
settlement  or  movement. 
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MAINTENANCE  Existing  Bureau  of  Water  Supply 

OPERATION  Prattsville  Office 

RECORDS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  314  Square  Miles  rolling  wooded  hills 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1130  (60,000  acre  feet) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY  : N/A 


ELEVATION  MAXIMUM  DESIGN  POOL:  1140.0’ 


ELEVATION  TOP  DAM: 

1150.0' 

CREST: 

a . 

E levat i on 

1130.0 

b. 

Type 

Broad  crested  weir 

c. 

Width 

11.0 

d. 

Length 

1324.0 

e. 

f. 

OUTLET 

Location  Spillover  N/A 

Number  and  Type  of  Gates  N/A 

WORKS: 

a . 

Type 

2-30"  pipes  into  tailwater  basic 

b. 

Locat i on 

junction  of  concrete  and  embankment  section 

c.  Entrance  inverts  at  intake  structure 

d.  Exit  inverts  Unknown 

e.  Emergency  draindown  facilities  2-30"  pipes  into  tailwater  basin. 

HYDROMETEOROLOGICAL  GAGES: 

a . 

Type 

Stream  Rage  (check  at  Shandaker.  Gate  house! 

b. 

Location 

Prattsville 

c . 

Records 

Kept  at  field  office  in  Prattsville 
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